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(54) Image forming apparatus, and cartridge mountable in image forming apparatus 



(57) A process cartridge detachably mountable to a 
main assembly of an image forming apparatus includes 
an image bearing member, and storing means for stor- 



ing information which a user inputs using input means 
of the main assembly of the image forming apparatus, 
or an external device connected to the main assembly 
of the image forming apparatus. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to an image forming 
apparatus such as a printer which employs an electro- 
photographic technology. In particular, it relates to an 
image forming apparatus employing a cartridge system 
in which a photosensitive member, a charging member, 
a developing device, and the like are integrally united in 
the form of a cartridge removably mountable in the main 
assembly of an image forming apparatus, and also re- 
lates to such a cartridge. 

In an image forming apparatus such as the one de- 
scribed above, a charging means for uniformly charging 
a photosensitive drum, an exposing apparatus for form- 
ing an electrostatic latent image on the photosensitive 
drum, a development apparatus for developing the elec- 
trostatic image into a visible image, a transfer apparatus 
for transferring the visible image onto a transfer material 
as recording medium, and a cleaning means for remov- 
ing the toner remaining on the photosensitive member 
are disposed around the photosensitive drum which is 
an electrophotographic photosensitive member. Also 
the image forming apparatus comprises a fixing appa- 
ratus for fixing the transferred visible image to the re- 
cording medium. 

In a typical process cartridge, the photosensitive 
drum, the charging means, the development apparatus, 
and the cleaning apparatus are integrated into a unit re- 
movably mountable in the main assembly of an image 
forming apparatus. 

With the provision of the above described general 
structure, the electrostatic latent image formed on the 
photosensitive drum by the exposing apparatus is visu- 
alized as a toner image by the developing apparatus, is 
transferred onto the recording medium by the transfer- 
ring apparatus, and is conveyed to the fixing apparatus. 
In the fixing apparatus, the toner image is fixed to the 
recording medium. Thereafter, the recording medium is 
discharged out of the apparatus by a conveying means. 
The toner which was not transferred and are remaining 
on the photosensitive drum, is removed by a cleaning 
blade, and stored in a waste toner container. 

Some process cartridges comprise a non-volatile 
RAM for storing information regarding the amount of the 
toner consumed by the main assembly of an image 
forming apparatus. This information is used to deter- 
mine the usage limit of each process cartridge in order 
to inform a user of cartridge replacement timing. Such 
a process cartridge is described in Japanese Laid-Open 
Patent Application No. 61854/1984. Further, the non- 
volatile RAM provided in a process cartridge can afford 
an additional function such as protecting the apparatus. 
For example, a quality code may be stored in the non- 
volatile RAM to prevent an image forming operation 
from being carried out unless the quality code stored in 
a process cartridge matches the quality code on the ap- 



* paratus main assembly side. Such a process cartridge 
is proposed in Japanese Laid-Open Patent Application 
No. 149051/1994. 

However, in the process cartridges comprising the 

5 storage medium proposed in the above patent applica- 
tions, the storage region is used only by a manufacture 
to store information regarding apparatus management, 
quality control, process cartridge condition, or the like 
information predetermined by a manufacture. In other 

10 words, an actual user of a process cartridge or an image 
forming apparatus never gets involved with the process 
in which information is inputted into, or outputted from, 
the storage medium provided in a process cartridge. 
Therefore, it is possible to say that the information which 

is a user can obtain regarding a process cartridge or an 
image forming apparatus is information regarding the 
amount of developer in a process cartridge, quality con- 
trol, or the like, in other words, it is limited in latitude. 

20 SUMMARY OF THE INVENTION 

The primary object of the present invention is to pro- 
vide an image forming apparatus and a process car- 
tridge, which are capable of dealing with personal infor- 
25 mation such as a user's name or purpose of usage. 

An aspect of the present invention provides a proc- 
ess cartridge detachably mountable to a main assembly 
of an image forming apparatus, comprising: an image 
bearing member; and storing means for storing informa- 
30 tion which a user inputs using input means of the main 
assembly of the image forming apparatus, or an external 
device connected to the main assembly of the image 
forming apparatus. 

Another aspect of the present invention provides an 
3S image forming apparatus comprising: a process car- 
tridge detachably mountable to a main assembly of the 
image forming apparatus, the cartridge comprising an 
image bearing member, and storing means which is 
electrically connected to the main assembly of the im- 
40 age forming apparatus when the cartridge is mounted 
to the main assembly of the image forming apparatus; 
reading/writing means for readingthe information stored 
in the storing means and writing information into the 
storing means; and a control panel for inputting informa- 
45 tion into the storing means. 

A further aspect of the present invention provides a 
process cartridge detachably mountable to a main as- 
sembly of an image forming apparatus, 
comprising: developing means for developing a latent 
50 image formed on an image bearing member in the main 
assembly of an image forming apparatus; and storing 
means for storing information which a user inputs using 
input means of the main assembly of the image forming 
apparatus; or an external device connected to the main 
55 assembly of the image forming apparatus. 

A further aspect of the present invention provides 
an image forming apparatus comprising: an image bear- 
ing member; a process cartridge detachably mountable 
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to a main assembly of the image forming apparatus^ the 
cartridge comprising developing means for developing 
a latent image formed on the image bearing member, 
and storing means which is electrically connected to the 
main assembly of the image forming apparatus when 
the cartridge is mounted to the main assembly of, the 
image forming apparatus; reading/writing means for 
reading the information stored in the storing means and 
writing information into the storing means; and a control 
panel for inputting information into the storing means. 

These and other objects, features and advantages 
of the present invention will become more apparent up- 
on a conside ration of the following description of the pre- 
ferred embodiments of the present invention taken in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram depicting the controls in 
the First embodiment of the present invention. 

Figure 2 is a sectional view of the process cartridge 
mountable in the image forming apparatus in the first 
embodiment, depicting the structure thereof. 

Figure 3 is a sectional view of the process cartridge 
in the first embodiment, depicting the structure thereof. 

Figure 4 is a sectional view of the developing appa- 
ratus in the second embodiment, depicting the structure 
thereof. 

Figure 5 is a block diagram depicting the controls in 
the third embodiment. 

Figure 6 is a sectional view of the image forming 
apparatus in the third embodiment, depicting the gener- 
al structure thereof. 

Figure 7 is a block diagram depicting the controls in 
the fourth embodiment. 

Figure 8 is a block diagram depicting the controls in 
the fifth embodiment. 

Figure 9 is a sectional view of the image forming 
apparatus in the fifth embodiment, depicting the general 
structure thereof. 

Figure 10 is a block diagram depicting the controls 
in the sixth embodiment. 

Figure 11 is a flow chart depicting the control flow 
in the six embodiment. 

Figure 12 is a block diagram depicting the controls 
in the seventh embodiment. 

Figure 1 3 is a flow chart depicting the control flow 
in the seventh embodiment. 

Figure 14 is a flow chart depicting the flow of the 
control executed during the printing in the seventh em- 
bodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, the electrophotographic image forming 
apparatus, the process cartridge, and the developing 
apparatus, which are in accordance with the present in- 



vention, will be described in detail with reference to the 
drawings. 

Embodiment 1 

5 

To begin with, referring to Figure 3, the first embod- 
iment of an electrophotographic image forming appara- 
tus in which the process cartridge structured in accord- 
ance with the present invention is installable will be de- 
10 scribed. 

In the drawing, a photosensitive drum 1 is surround- 
ed by a charge roller 2 as a contact type charging 
means, a development roller 3 as a developer carrying 
member, a transfer roller 10, a cleaning blade 12 as a 
15 cleaning means for removing the residual toner from the 
photosensitive drum 1. The development roller 3 is 
formed of a piece of aluminum pipe or the like. 

The development roller 3 is rotatively disposed at 
the opening of the developer storage portion 5a which 
20 holds developer 4. The opening faces the photosensi- 
tive drum 1. In the development roller 3, a magnet 6 
comprising a plurality of alternately positioned magnetic 
poles Ns and Ss is fixedly disposed; the magnet 6 does 
not rotated with the development roller 3. The magnet- 
os ism of the magnet 6 causes the developer 4 to be borne 
on the surface of the development roller 3 which rotates 
in the direction of an arrow mark R1 . 

Further, the development roller 3 is in contact with 
an elastic blade 7 as a developer regulating member 
30 which extends in the direction opposite to the rotational 
direction of the development roller 3 indicated by the ar- 
row mark R1 . More specifically, the development roller 

3 is in contact with the belly portion of the free end of 
the elastic blade 7. As the developer 4 carried by the 

35 development roller 3 passes through the contact point 
between the development roller 3 and the elastic blade 
7, the thickness of the developer 4 is regulated. As a 
result, a thin layer of developer is formed on the devel- 
opment roller 3. 

40 To the metallic core B of the charge roller 2, an os- 
cillating voltage composed by superposing an AC volt* 
age and a DC voltage is applied from an unillustrated 
electric power source through a sliding electrode (unil- 
lustrated) placed in contact with the metallic core 8. As 

45 a result, the peripheral surface of the photosensitive 
drum 1 obtains a predetermined amount of charge 
through a contact charge process. 

The charged surface of the photosensitive drum 1 
is exposed to a scanning laser beam projected from a 

50 laser scanner 9 mounted on the main assembly side of 
the image forming apparatus, to form an electrostatic 
latent image of an original. 

As the development roller 3 rotates, the developer 

4 on the development roller 3 is conveyed into a devel- 
55 opment station, in which the distance between the de- 
velopment roller 3, and the photosensitive drum 1 rotat- 
ing in the direction of an arrow markR2 t becomes small- 
est In the development station, the developer 4 on the 
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development roller 3 is adhered to the latent im^ge on 
the photosensitive drum 1, by electrical force; in other 
words, the latent image is developed. 

Meanwhile, a recording material 25 as recording 
medium stored in a sheet feeder cassette 26 is fed out 
of the cassette 26 by a sheet feeder roller 42 in synchro- 
nism with the latent image formation on the photosen- 
sitive drum 1 . This recording material 25 is conveyed by 
a conveying means 43 to a transferring means 1 0 in the 
form of a roller in such a manner that the arrival of its 
leading end synchronizes with the arrival of the leading 
end of the toner image on the photosensitive drum 1, 
and the toner image is transferred onto the recording 
material 25 by the transferring means 10. After the toner 
image transfer, the recording material 25 is conveyed to 
a fixing device 11, in which the toner image is fixed to 
the recording material 25, becoming a permanent im- 
age. A portion of the developer 4, which remains on the 
photosensitive drum 1 , is scraped off by the cleaning 
blade 1 2, and is collected in a waste developer container 
13. In the main assembly of the image forming appara- 
tus in this embodiment, a process cartridge accommo- 
dating means 50, in which the process cartridge 14 is 
removably mounted, is provided at two locations. 

In the process cartridge 14 illustrated in Figure 2, 
the photosensitive drum 1, the charge roller 2, the de- 
veloping apparatus 5, and the elastic cleaning blade 12 
as the cleaning means, are integrally united. These 
components such as the photosensitive drum 1 are dis- 
posed in the process cartridge 14 so that their positional 
relationship among them meets predetermined specific 
requirements. For example, the process cartridge 14 
must be inserted into, or removed from, a predetermined 
section (accommodating means 50) within the main as- 
sembly of the image forming apparatus, following a pre- 
determined procedure. 

Referring to Figure 1, the process cartridge 14 in 
this embodiment is characterized in that it is provided 
with a storage medium 18 comprising a storage region 
where optional information inputted by a user through a 
display screen-equipped control panel 16 of the main 
assembly 15 of the image forming apparatus can be 
written or read through an information signal contact 
point 17 (Figure 2). 

in this embodiment, a non-volatile RAM with a stor- 
age capacity of 2 k bytes is employed as the storage 
medium 18. However, the storage medium 18 may be 
constituted of other storage medium such as magnetic 
storage medium or optical storage medium. 

Next, an image formation process will be further de- 
scribed with reference to Figure 2. The developer 4 in 
the developer containing portion 5a is conveyed to the 
surface of the development roller 3. During this convey- 
ance, the developer 4 is regulated in its thickness and 
also is charged, by the development roller 3 rotating in 
the direction of the arrow mark R1 in Figure 2, and the 
elastic blade 7. 

On the other hand, the photosensitive drum 1 is ro- 



• tated in the direction of the arrow mark R2 at a peripheral 
velocity of 40 revolutions per minute while a bias voltage 
composed by superposing a DC voltage of -600 V, and 
an AC voltage in the form of a sine wave having a peak- 
s to-peak voltage of 1600 V is applied from the image 
forming apparatus main assembly 15 through a charge 
roller 2. As a result, the surface of the photosensitive 
drum 1 is charged to approximately -600 V. Then, a la- 
tent image is drawn on the charged photosensitive drum 
to 1 by a beam of light projected from the laser beam pro- 
jecting apparatus 9 provided on the image forming ap- 
paratus main assembly 15 side. 

Also, a bias voltage composed by superposing a DC 
voltage of -500 V and an AC voltage in the form of a sine 
is wave having a peak-to-peak voltage of 1 600 V is applied 
to the development roller 3 from the image forming ap- 
paratus main assembly 15. As a result, the developer 4 
is caused to shuttle between the photosensitive drum 1 
and the development roller 3. At this point of time, the 
20 actual potential at the surface of the photosensitive 
drum 1 is negative in both of the light portion and the 
dark portion of the latent image, and the developer 4 
adheres to the surface of the photosensitive drum 1 , be- 
ing distributed by the amount proportional to the poten- 
25 tial; in other words, the latent image is developed. 

The image formed on the photosensitive drum 1 
conveyed through the transfer station and fixing station 
provided in the image formation apparatus main assem- 
bly 15, in this order, to produce a fixed image on the 
30 recording sheet. 

The portion of the developer 4, which remains on 
the photosensitive drum 1 after transfer, is scraped off 
by the cleaning blade 17 before the photosensitive drum 
1 is charged again, and then is collected in the waste 
35 ton er container portion 1 3. 

Referring to the block diagram of.Figure 1, in this 
embodiment, the information inputted in the form of a 
character sequence, a numerical value, and the like by 
a user through the display screen-equipped control pan- 
40 el 1 6 is transmitted to a CPU 1 9 provided in the image 
forming apparatus main assembly 15. Then, a write in- 
struction is issued to a writing/reading means 20 to write 
the information into the storage medium 1 8 of the proc- 
ess cartridge 14, and the information is written into the 
45 storage medium 1 8 by way of the information signal con- 
tact point 17. 

Conversely, when the information stored in the stor- 
age medium 18 of the process cartridge 14 is accessed, 
the display screen-equipped control panel 16 is operat- 
50 ed to issuea read instruction from the CPU to the writing/ 
reading means 29. Then, the information is transmitted 
in the direction opposite to the writing direction, and the 
content of the information is outputted in the form of a 
character sequence, a numerical value, and the like, on 
55 the display screen of the display screen-equipped con- 
trol panel 16. 

In the case of the process cartridge 14 in this em- 
bodiment, personal information specific to each user 
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such as the time o1 the first cartridge usage, a user 
name, a purpose of usage, and the like can be stored 
in the storage medium by the character sequences and 
numerical values inputted by a user through the display 
screen-equipped control panel 16. In other words, be- 
sides the information obtained in connection to the con- 
trols executed by an image forming apparatus, informa- 
tion peculiar to each user can be also dealt as a storable 
item. Therefore, usability is improved. 

Embodiment 2 

Figure 4 illustrates a developing apparatus 14A in 
the form of a cartridge, in accordance with another as- 
pect of the present invention. 

In the developing apparatus 14A in this embodi- 
ment, a developer carrier member like a development 
roller, and a developing means 5 comprising a develop- 
er storage portion 5a for containing toner 4, are integral- 
ly disposed in a plastic frame 70. In other words, the 
developing apparatus 14A in this embodiment is con- 
sidered to be substantially the same process cartridge 
as the process cartridge 1 4 described in the first embod- 
iment, except for the absence of the photosensitive 
drum 1 . Therefore, the structures and functions of the 
developer storage portion 5a and the like in this embod- 
iment are identical to those in the first embodiment, and 
are designated with the same referential symbols as 
those in the first embodiment in order to substitute the 
descriptions in the first embodiment for the descriptions 
for those in this embodiment. 

Embodiment 3 

Next, referring to the block diagrams in Figures 5 
and 6, the third embodiments of the image forming ap- 
paratus and process cartridge in accordance with the 
present invention will be described. 

The image forming apparatus 21 in this embodi- 
ment is characterized in that it is provided with a writing/ 
reading means for allowing a user to write optional in- 
formation into, or read it from, a storage medium 1 8 pro- 
vided in the process cartridge 14 mounted in the image 
forming apparatus, through the control panel of a com- 
puter 22 as an external device connected to the image 
forming apparatus main assembly. 

In the image forming apparatus 21 in this embodi- 
ment, an electric power source 23 for charging the pho- 
tosensitive drum 1 , a laser beam projecting apparatus 
24 for forming an electrostatic latent image, a sheet 
feeder cassette 26 for holding a recording sheet 25, a 
transfer roller 27 for transferring a developer image onto 
the recording sheet 25, and a fixing device 28 for fixing 
the developer image to the recording sheet 25, are ap- 
propriately disposed, on condition that the process car- 
tridge 14 described in the first embodiment is mounted 
in the image forming apparatus 21 to carry out an image 
forming operation. Further, one of the lateral walls of the 



' image forming apparatus 21 is provided with a connec- 
tor (unillustrated) which is connected to the computer 
22 to transmit image information, operational informa- 
tion, and the like. 
s Referring to Figure 5, this image forming apparatus 

21 is connected to the computer 22 in which a driver 
software for controlling the information exchange be- 
tween the image forming apparatus 21 and the compu- 
ter 22 has been installed. 

10 The information inputted in the form of a character 
sequence or a numerical value by a user through the 
key board 22a of the computer 22 is transmitted to the 
CPU 30 by way of a connector (unillustrated), and a 
communicating means provided in the image forming 

15 apparatus to establish communication between the im- 
age forming apparatus and the devices connected 
thereto. The CPU 30 executes the write instruction is- 
sued to the writing/reading means 20 to write informa- 
tion into the recording means 1 8 of the process cartridge 

20 14. As a result, information is written into the storage 
medium 18 through the information signal contact point 
17. 

On the contrary, in order to peruse the information 
stored in the storage medium 1 8 of the process cartridge 
25 14, a user is to operate the key board of the computer 

22 to input such an instruction that causes the CPU 30 
to issue an instruction for instructing the writing/reading 
means to read out the information pertaining to the in- 
struction. Then, the instruction is transmitted to the CPU 

30 30 by the connecting device and the communicating 
means 29, whereby the accessed information is trans- 
mitted in the direction opposite to the direction in which 
the information is transmitted when it is written, and the 
content of the information is outputted on the display 

35 screen of the computer 22 in the form of a character se- 
quence, a numerical value, and the like. 

In the case of the process cartridge 21 in this em- 
bodiment, personal information specific to each user 
such as the time of the first cartridge usage, a user 

40 name, a purpose of usage, and the like can be stored 
in the storage medium 1 8 of the process cartridge 1 4 by 
the character sequences and numerical values inputted 
by a user through the key board 22a of the externally 
connected computer 22. In other words, besides the in- 

45 formation obtained in connection with the controls exe- 
cuted by an image forming apparatus 21, information 
peculiar to each user can be also dealt as a storable 
item. Therefore, usability is improved. 

Further, the above-described operation can be car- 

50 ried out while the purpose cartridge 14 is in the image 
forming apparatus 21. In other words, the process car- 
tridge 14 in this embodiment can be used in the same 
manner as a conventional process cartridge 1 4 or a con- 
ventional image forming apparatus 21 is used. There- 

55 fore, it is possible to provide an image forming apparatus 
21 superior in operational efficiency and usability. 



g 



EP 0 784 249 A2 



10 



Embodiment 4 4 . 

Next, the process cartridge and electrophotograph- 
ic image forming apparatus in the fourth embodiment of 
the present invention will be described with reference to 
the block diagram given in Figure 7. 

The image forming apparatus in the preceding third 
embodiment comprised the writing/reading means 20 
which allowed a user to write optional information into 
the storage medium is provided in the process cartridge 
14 in the image forming apparatus main assembly, or 
read it therefrom, by operating the computer 22 connect- 
ed to the image forming apparatus main assembly. In 
comparison, the image forming apparatus 21 in this em- 
bodiment is characterized in that it is provided with a 
writing/reading means 31 which compresses informa- 
tion as it writes the information into the recording 18, 
and decompresses the compressed information as it 
reads out the compressed information stored in the stor- 
age medium 18. 

Referring to Figure 1 7, the image forming apparatus 

21 is connected to a computer 22 in which a driver soft- 
ware for exchanging information with an image forming 
apparatus has been installed. 

The information inputted in the form of a character 
sequence or a numerical value by a user through the 
key board 22a of the computer 22 is transmitted to the 
CPU 30 by way of a connector (unil lust rated), and a 
communicating means provided in the image forming 
apparatus to establish communication between the im- 
age forming apparatus and the devices connected to 
thereto. The CPU 30 issues a write instruction to the 
writing (compressing)/reading (decompressing) means 
20 to write information into the recording mean 18 of the 
process cartridge 14. As a result, information is written, 
in the compressed form, into the storage medium 18 
through the information signal contact point 17. 

On the contrary, in order to peruse the information 
stored in the storage medium 1 8 of the process cartridge 
14, a user is to operate the key board of the computer 

22 to input such an instruction that causes the CPU 30 
to issue an instruction which instructs the writing (com- 
pressing)/reading (decompressing) means 31 to read 
out the information pertaining to the instruction. Then, 
the instruction is transmitted to the CPU 30 by the com- 
municating means 29, whereby the accessed informa- 
tion is decompressed and transmitted in the direction 
opposite to the direction in which the information is 
transmitted to be written in the compressed form, and 
the content of the decompressed information is output- 
ted on the display 22b of the computer 22 in the form of 
a character sequence, a numerical value, and the like. 

In the case of the process cartridge 21 in this em- 
bodiment, personal information specific to each user 
such as the time of the first cartridge usage, a user 
name, a purpose of usage, and the like can be stored 
in the storage medium 18 of the process cartridge 14 by 
the character sequences and numerical values inputted 



by a user through the key board 22a of the externally 
connected computer 22. 

In addition, the capacity of the storage medium for 
the process cartridge can be rendered smaller than that 
5 in the preceding embodiment, while affording a user the 
same amount of latitude in dealing with optional infor- 
mation. Therefore, it is possible to provide a user with 
an inexpensive yet highly functional process cartridge. 

10 Embodiment 5 

Next, referring to Figures 8 and 9, the electropho- 
tographic image forming apparatus in the fifth embodi- 
ment of the present invention will be described. 

15 The image forming apparatus 32 in this embodi- 
ment is characterized in that it executes such a control 
that each time a user inputs information by operating the 
display screen-equipped control panel 16 provided in 
the image forming apparatus main assembly, an identi- 

20 fication code, which can be represented with a smaller 
volume of data than the volume of data required to rep- 
resent the inputted information itself, is assigned to the 
inputted information, and this identification code is writ- 
ten into the storage medium 1 8 provided in the process 

25 cartridge 14, whereas the content of the information is 
written, together with its identification code, into a stor- 
age medium 33 provided in the image forming appara- 
tus main assembly, and that when the information is 
read, the information content whose identification code 

30 matches the identification code stored in the storage 
medium 1 8 of the process cartridge 1 4 is read out of the 
storage medium 33 of the image forming apparatus 32. 

In the image forming apparatus 32 in this embodi- 
ment, an electric power source 23 for charging the pho- 

35 tosensitive drum, a laser beam projecting apparatus 24 
for forming an electrostatic latent image, a sheet feeder 
cassette 26 for holding a recording sheet 25, a transfer 
roller 27 for transferring a developer image onto the re- 
cording sheet 25, and a fixing device 28 for fixing the 

40 developer image to the recording sheet 25, are appro- 
priately disposed, on condition that the process car- 
tridge 14 having a structure like that of the cartridge 14 
described in the first embodiment is mounted in the im- 
age forming apparatus 32 to carry out an image forming 

45 operation. 

Further, in comparison with the process cartridge in 
the preceding embodiment, the process cartridge em- 
ployed in the image forming apparatus in this embodi- 
ment is different only in that the storage capacity of the 

50 storage medium in this embodiment is arranged to be 
256 bytes, and this storage capacity is provided by a 
non-volatile RAM from which the storage region where 
a user can optionally input or output information has 
been eliminated. 

55 in this embodiment, each information which a user 
inputs in the form of a character sequence or a numer- 
ical value through the display-equipped control panel 16 
is sent to the CPU 34, in which an identification code, 
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that is, one of alphabetic characters A - 2, is assigned 
to each information. However, the identification code 
may be different from the alphabetical code used in this 
embodiment. In any case, it is desirable that the infor- 
mation is represented by a character such as a numer- 
ical character which can be represented by a smaller 
volume of data than the volume of data for the inputted 
information itself, or a dot matrix which requires only four 
bytes or so. 

After the completion of the above-described identi- 
fication code assigning operation, the CPU 34 writes the 
pertinent identification code into the storage medium 18 
of the process cartridge 14 through the writing/reading 
means 20a provided in the process cartridge 1 4 to write 
information into the storage medium 1 8, or read it there- 
from. At the same time : the CPU 34 writes the content 
of the information, along with the correspondent identi- 
fication code, into the storage medium 33 of the image 
forming apparatus 32 through a writing/reading means 
20b provided in the image forming apparatus main as- 
sembly to write information into the storage medium 33 
provided in the image forming apparatus 32, or read it 
therefrom. 

On the contrary, when a user wishes to peruse the 
previously inputted information, the user is to instruct 
the CPU 34 to read out the information, by operating the 
display screen-equipped control panel. Then, the iden- 
tification code is read out of the storage means 1 8 of the 
process cartridge 14 by the writing/reading means 20a 
provided for the storage means 18. 

Next, the CPU 34 peruses the identification codes 
and correspondent information contents in the storage 
medium 33 of the image forming apparatus 32, through 
the writing/reading means 20b provided for the storage 
medium 33, and searches them for the information con- 
tent matching the identification code read from the proc- 
ess cartridge 1 4, and outputs the content of the match- 
ing information on the display screen-equipped control 
panel 1 6, in the form of a character sequence, a numer- 
ical value, and the like. 

With regard to the controls for the above described 
operational sequence, writing of information into the 
storage medium 18 of the process cartridge 14, or read- 
ing of information therefrom, is carried out through the 
information signal contact point 17. 

In the case of the image forming apparatus 32 in 
this embodiment, personal information specific to each 
user such as the time of the first cartridge usage : a user 
name, a purpose of usage, and the like can be stored 
in the storage medium provided in the process cartridge 
14, in the form of the character sequences and numer- 
ical values inputted by a user through the control panel 
16. In other words, besides the information obtained in 
connection to the controls executed by an image form- 
ing apparatus 32, information peculiar to each user can 
be also handled as a storable item. Therefore, usability 
is improved. 

Further, even when a set of information requiring a 
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' large storage capacity is dealt with, the content actually 
stored in the storage medium of the process cartridge 
14 is nothing but an identification code requiring only a 
small number of bytes. In other words, in comparison to 

s the case in which the information content is entirely 
stored, the capacity of the storage medium provided in 
the process cartridge can be reduced. Therefore, it is 
possible to control the cost increase of a process car- 
tridge which is essentially an expendable item, to inex- 

10 pensively provide a user with the aforementioned usa- 
bility. 

Embodiment 6 

15 Next, referring to Figure 10, the process cartridge 
and electrophotographic image forming apparatus in the 
sixth embodiment of the present invention will be de- 
scribed. 

On the premise that in order to form an image, the 
20 process cartridge 1 4 described in the first embodiment 
must be installed in the image forming apparatus in this 
embodiment, the process cartridge in this embodiment 
is characterized in that a guidance software 36 for al- 
lowing a user to input optional information into the stor- 
es age medium 18 of the process cartridge 14, or output it 
therefrom, displays a list of various input contents pre- 
designated by an identification code, and as the user 
makes a choice from the list, only the identification code 
of the user's choice of input content is stored in the stor- 
30 age medium 18 of the process cartridge 18. 

On the premise that the process cartridge 14 de- 
scribed in the first embodiment must be mounted in the 
image forming apparatus in order to carry out an image 
forming operation, an electric power source 23 for 
35 charging the photosensitive drum 1 , a laser beam pro- 
jecting apparatus 24 for forming an electrostatic latent 
image, a sheet feeder cassette 26 for holding a record- 
ing sheet 25, a transfer roller 27 for transferring a devel- 
oper image onto the recording sheet 25, and a fixing de- 
40 vice 28 for fixing the developer image to the recording 
sheet 25, are appropriately disposed in the image form- 
ing apparatus in this embodiment as shown in Figure 9. 

When a user wishes to input information into the 
storage medium 1 8 provided in the process cartridge 14 
45 through the display screen-equipped control panel 16, 
the user is to start first the guidance software 36. The 
guidance software 36 is run by a CPU 37 to display a 
written guidance, and a lisl of the choices designated by 
apreassigned identification code, on the display screen- 
50 equipped control panel 16, 

It is desirable that the identification codes be char- 
acters such as numerals or alphabetic characters rep- 
resentable by a small number of bytes, and in this em- 
bodiment, they are numerals 1 , 2 and 3, and each of 
55 these numerals is assigned to one of three buttons pro- 
vided on the display screen-equipped control panel 16. 

A user is to make a choice from the list of input items 
by manipulating the three buttons 1 , 2 or 3. Then, only 



EP 0 784 249 A2 



13 



EP 0 784 249 A2 



14 



the identification codes of the selected input iterps are 
sequentially stored by the instruction from the CPU 37, 
in the storage medium 18 of the process cartridge 14 
through the writing/reading means 20 provided for the 
storage medium 18 of the process cartridge 14. 

Even when a user wishes to peruse the previously 
inputted information instead of inputting information, the 
user is to start first the aforementioned guidance soft- 
ware by operating the display screen-equipped control 
panel 16. Then, the identification codes are sequentially 
read out of the storage medium 18 of the process car- 
tridge 14 by the writing/reading means 20 provided for 
the storage medium 18. During this process, the CPU 
37 queries the input permutation of the guidance soft- 
ware 36 to look for the specific array of the identification 
codes readout of the storage medium 18, and then, out- 
puts the information content meant by each of the iden- 
tification codes, in the form of a character sequence, a 
numerical value, and the like, on the display screen of 
the display screen-equipped control panel 16. 

Regarding the control described in the foregoing, 
writing of information into the storage medium 18 of the 
process cartridge 14, or reading it therefrom, is carried 
out through the information signal contact point 17. 

Further, in this embodiment, in order to confirm the 
effects of the present invention, an imaginary situation, 
that is, a rare situation in which the process cartridge 14 
had a trouble, was set up, and the aforementioned im- 
age forming apparatus was tested as a means for pass- 
ing the condition of the trouble from an actual user to a 
supplier (maker). The procedure carried out at that time 
to input the information is shown by the flow chart in Fig- 
ure 11. 

First, a user is to install the malfunctioning cartridge 
into the image forming apparatus main assembly, and 
is to start the guidance software 36 (S1 ). Then, the guid- 
ance software 36 prompts the user to input the user 
name and the address at which the user is to be notified 
(S2). At this point, the user name or the like are directly 
stored in the storage medium 1 8 of the process cartridge 
14, without assigning an identification code. This is be- 
cause these data are too muitifaceted to be standard- 
ized. Next, the user input the name and contact address 
of the user (S3). 

Next, a decision is made as to whether there is a 
question or not (S4). When there is a question, a list of 
choices describing the cartridge troubles is displayed on 
the display screen (S5), wherein each choice is prede- 
signated by an identification code, that is, one of the 
numbers 1 - 3 in this embodiment, and the user is 
prompted to input the identification code, that is, the 
identification number, of the cartridge trouble experi- 
enced by the user. As the user input the identification 
numbers selected from the list of choices, by using the 
buttons provided on the display screen-equipped con- 
trol panel 1 6 (S6), the identification numbers (codes) are 
stored in the storage medium 1 8 of the process cartridge 
1 4 (S7). Then, the operation goes back to step 4. 



* When there is no more question in step 4 (S4), a 

comment indicating the completion of the information in- 
put mode is displayed on the screen (S8). 

However, when there is another question, the user 

5 is prompted to make another choice from the sequen- 
tially displayed list, and input the identification number 
of the additionally selected choice, by manipulating the 
buttons on the control panel 16. Inthis manner, thetrou- 
ble experienced by the user can be expressed in detail. 

io On the other hand, after user has inputted the data 
relating to the trouble, the data reader which has the 
function similar to the control carried out by the image 
forming apparatus of this embodiment (supplier side), 
compares the choices presented by the guidance soft- 

is ware 36 and the identification codes stored in the re- 
cording medium 18 of the process cartridge, and it dis- 
plays the contents of the choices corresponding to the 
respective identification codes. 

As described above, according to this embodiment, 

20 some of process cartridge troubles, which are difficult 
for a user to describe in detail to a supplier, can be de- 
scribed by a simple operation such as manipulating a 
limited number of buttons. 

Therefore, the supplier can grasp in detail the process 

25 cartridge troubles which the user wishes to point out. 
Consequently, the supplier can quickly and properly 
deal with the troubles. 

Further, even a process cartridge trouble descrip- 
tion which requires a large storage capacity to store can 

30 be described by combining, step by step, relatively short 
descriptions of a process cartridge trouble, which are 
chosen from sequentially displayed hierarchical lists of 
process cartridge troubles. Also in this case, the content 
to be stored in the storage medium 18 of the process 

35 cartridge 14 is nothing but a sequence of identification 
codes amounting to only a small amount of data There- 
fore, a storage medium which has an extremely small 
storage capacity, and therefore is inexpensive, can be 
used as the storage medium 1 8 of the process cartridge 

40 14, making it possible to improve the aforementioned 
usability while minimizing the cost increase of a process 
cartridge which is basically an expendable item. 

Embodiment 7 

45 

Next, the process cartridge and electrophotograph- 
ic image forming apparatus in the seventh embodiment 
of the present invention will be described with reference 
to the block diagram in Figure 1 2 and the flow charts in 

50 Figure 13. 

On the premise that in order to carry out an image 
forming operation, the process cartridge 14 described 
in the first embodiment must be mounted in the image 
forming apparatus main assembly, the image forming 

55 apparatus 38 in this embodiment is characterized in that 
it is provided with an inputting/outputting means for al- 
lowing a user to input optional information regarding the 
controls ot the image forming apparatus 38, intothestor- 



8 



15 



EP 0 784 249 A2 



16 



age medium 18 of the process cartridge 14, and that 
after the process cartridge 14 is installed in the image 
forming apparatus main assembly, the control setting of 
the apparatus is changed based on the optional appa- 
ratus control setting information having been installed 
in the storage medium 1 8 of the process cartridge 1 4 by 
a user 

Further, in the image lorming apparatus 38 of em- 
bodiment, an electric power source 23 for charging the 
photosensitive drum 1 , a laser beam projecting appara- 
tus 24 for forming an electrostatic latent image, a sheet 
feeder cassette 26 for holding a recording sheet 25, a 
transfer roller 27 for transferring a developer image onto 
the recording sheet 25, and a fixing device 28 for fixing 
the developer image to the recording sheet 25, are ap- 
propriately disposed as they are in the image forming 
apparatus 38 of the third embodiment 3. 

As a user make a selection from a list of modes for 
inputting control setting information into the storage me- 
dium 18 provided in the process cartridge 14 : using the 
display screen-equipped control panel 16 (S11), the 
CPU 39 issues a readout instruction to the writing/read- 
ing means 20 provided for the storage medium 18, and 
the current control setting information is read out (S1 2). 
Then, the current control setting information is displayed 
on the display screen-equipped control panel 16 (S13). 

Next, the user inputs optional control setting infor- 
mation using the control buttons (S14), whereby new 
control setting information is inputted into the storage 
medium 18 of the process cartridge 14 (S15). Then, the 
new control setting information is read out of the storage 
medium 1 8 of the process cartridge 1 4 (S1 6), and is dis- 
played on the display screen of the display screen- 
equipped control panel 16 (S17). Thereafter, the user is 
to get out of the mode for changing the control setting 
information by operating the control panel (S18). 

In the case of the image forming apparatus in this 
embodiment, in order to simplify the operation for 
changing the control setting, and reduce the capacity of 
the storage medium 1 8, the content of the control setting 
information is represented by an imaginary display 
switch, for example, "high density printing mode (on/off) 
"low density printing mode (on/off) n , which displays a 
status 1 (ON) or a status 0 (OFF). Therefore, a user can 
confirm the current control setting for the image forming 
apparatus from the ON or OFF status of the display 
switches, and then can write the new control setting in- 
formation (array consisting of 1 and 0) into the storage 
medium 1B through the means for writing/reading con- 
trol setting information. 

As shown by the flow chart given in Figure 1 4, these 
sets of control setting information are properly read out 
of the storage medium 18 of the process cartridge 14 
each time a printing instruction is carried out. 

Describing further the control setting changing 
process, with reference to the same flow chart, as a print 
start button is pressed (S21), a decision is made as to 
whether or not the process cartridge 14 has been just 



exchanged (S22). When it is determined that the proc- 
ess cartridge 14 has been just exchanged, control set- 
ting information is read out of the storage medium 1 8 of 
the process cartridge 14 (S23), and then, based on this 
5 control setting information, the control setting for the im- 
age forming apparatus is changed (S24). Thereafter, 
printing is started (S25). 

On the other hand, when it is determined in step 522 
that the process cartridge 14 has not been exchanged, 
10 a decision is made as to whether or not control setting 
information has been just changed in the same process 
cartridge (S26). When it is determined that changes 
have been made, the control setting information is read 
out of the storage medium of the process cartridge 
is (S27), and the control setting of the image forming ap- 
paratus is changed on the basis of the control setting 
information read out of the storage medium of the proc- 
ess cartridge (S28). Thereafter, printing is started (S25). 
When it is determined in step 526 that the control setting 
20 information has not been just changed, the apparatus is 
controlled using the current control setting (S29). There- 
after, printing is started (S25). 

For example, when a control setting is changed to 
decrease printing density, the control setting information 
25 stored in the storage medium 1 8 of the process cartridge 
14 is read out through the control setting information 
writing/reading means 20 as shown in Figure 12. Then, 
the CPU 39 queries the control information stored in an 
information control ROM 40 to look for the same control 
30 setting information as the control setting information 
read out of the storage medium 18 of the process car- 
tridge 14, and then controls a high voltage unit 41 to 
adjust its output to a proper value, on the basis of the 
results of the query. 
35 (n the case of the image forming apparatus 38 in 
this embodiment, when the same image forming appa- 
ratus 38 is used by two or more users, when two for more 
process cartridges 14 are in use, and the image forming 
apparatus must be differently controlled or each process 
40 cartridge, or when in the like situations, the control set- 
ting can be changed by a simple operation, that is, sim- 
ply by exchanging the process cartridge 14, since con- 
trol setting information can be independently stored in 
advance in each process cartridge 14. 
45 Also in the case of the image forming apparatus 38 
of this embodiment, a method for representing the con- 
tent of the control setting by the ON or OFF status of an 
imaginary DIP switch. In other words, the aforemen- 
tioned control can be set simply by storing an array con- 
50 sisting of only 1s and 0s in the storage medium 18 of 
the process cartridge 14. 

Therefore, a storage medium which has a very small ca- 
pacity and therefore very inexpensive can be employed 
as the storage medium 1 8, making it possible to improve 
55 the aforementioned usability, while minimizing the cost 
increase of the process cartridge. 

As is evidence from the above description, accord- 
ing to the present invention, a user can give optional 
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information which is independent from the contrql infor- 
mation such as the individual identification information 
or management information for the apparatus main as- 
sembly, to the storage medium provided in a process 
cartridge or an image forming apparatus, and also can 
read out the optional information from the storage me- 
dium, or rewrite it. Therefore, it is possible to provide a 
process cartridge and a developing apparatus, which 
are superior in usability, and an electrophotographic im- 
age forming apparatus comprising such a process car- 
tridge or a developing apparatus. 

Further, according to the present invention, when a 
user gives optional information to the storage medium 
provided in a process cartridge or developing appara- 
tus, a smooth operation is possible. Therefore, it is pos- 
sible to provide a process cartridge and a developing 
apparatus, which are desirable in operability, and an 
electrophotographic image forming apparatus compris- 
ing such a process cartridge or a developing apparatus. 

While the invention has been described with refer- 
ence to the structu res disclosed herein, it is not confined 
to the details set forth and this application is intended to 
cover such modifications or changes as may come with- 
in the purposes of the improvements or the scope of the 
following claims. 



Claims 

1. A process cartridge detachably mountable to a 
main assembly of an image forming apparatus, 
comprising: 

an image bearing member; and 
storing means for storing information which a 
user inputs using input means of the main as- 
sembly of the image forming apparatus, or an 
external device connected to the main assem- 
bly of the image forming apparatus. 

2. A process cartridge according to Claim 1 , 
wherein said Storing means comprises a first stor- 
age region for storing the information inputted by a 
user, and a second storage region for storing the 
information for controlling the image forming appa- 
ratus. 

3. A process cartridge according to Claim 1 , 
wherein said image bearing member is an electro- 
photographic photosensitive member. 

4. A process cartridge according to Claim 1 , 
further comprising at least one of charging means 
for charging said image bearing member, develop- 
ing means for developing a latent image formed on 
said image bearing member, and cleaning means 
for cleaning said image bearing member. 



5. A process cartridge according to Claim 1 . 

wherein said storing means is a semiconductor 
memory. 

5 6. An image forming apparatus compressing: 

a process cartridge detachably mountable to a 
main assembly of said image forming appara- 
tus, said cartridge comprising an image bearing 

10 member, and storing means which is electrical- 

ly connected to the main assembly of the image 
forming apparatus when said cartridge is 
mounted to the main assembly of the image 
forming apparatus; 

15 reading/writing means for reading the informa- 

tion stored in said storing means and writing in- 
formation into said storing means; and 
a control panel for inputting information into 
said storing means. 

20 

7. A process cartridge detachably mountable to a 
main assembly of an image forming apparatus, 
comprising: 

25 developing means for developing a latent im- 

age formed on an image bearing member in the 
main assembly of an image forming apparatus; 
and 

storing means for storing information which a 
30 user inputs using input means of the main as- 

sembly of the image forming apparatus, or an 
external device connected to the main assem- 
bly of the image forming apparatus. 

55 8. A process cartridge according to Claim 7, 

wherein said storing means comprises a first stor- 
age region for storing the information inputted by a 
user, and a second storage region for storing the 
information for controlling the image forming appa- 

40 ratus. 

9. A process cartridge according to Claim 7, 
wherein said storing means is a semiconductor 
memory. 

45 

10. An image forming apparatus comprising: 

an image bearing member; 

a process cartridge detachably mountable to a 

50 main assembly of said image forming appara- 

tus, said cartridge comprising developing 
means for developing a, latent image formed 
on said image bearing member, and storing 
means which is electrically connected to the 

55 main assembly of the image forming apparatus 

when said cartridge is mounted to the main as- 
sembly of the image forming apparatus; 
reading/writing means for reading the informa- 
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tion stored in said storing means and writing in- 
formation into said storing means; and 
a control panel for inputting information into 
said storing means. 

5 

11. A method of determining a user's problems with a 
process cartridge comprising the step of reading 
data indicative of said problems from a memory po- 
sitioned on said process cartridge. 

10 

12. An image forming apparatus main assembly com- 
prising: 

means for inputting user data; 

data transfer means for transferring said data; is 

and 

means for outputting said transferred data, said 
output means being adapted to mate with a 
process cartridge of the type which is fitted with 
a memory for storing said data. 20 
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